Background & Aims: Crohn's disease (CD) is a lifelong illness with substantial morbidity, although new therapies and treatment paradigms have been developed. We provide guidance for treatment of ambulatory patients with mild to severe active luminal CD. Methods: We performed a systematic review to identify published studies of the management of CD. The quality of evidence and strength of recommendations were rated according to the Grading of Recommendation Assessment, Development and Evaluation (GRADE) approach. Statements were developed through an iterative online platform and then finalized and voted on by a group of specialists. Results: The consensus includes 41 statements focused on 6 main drug classes: antibiotics, 5-aminosalicylate, corticosteroids, immunosuppressants, biologic therapies, and other therapies. The group suggested against the use of antibiotics or 5-aminosalicylate as induction or maintenance therapies. Corticosteroid therapies (including budesonide) can be used as induction, but not maintenance therapies. Among immunosuppressants, thiopurines should not be used for induction, but can be used for maintenance therapy for selected low-risk patients. Parenteral methotrexate was proposed for induction and maintenance therapy in patients with corticosteroid-dependent CD. Biologic agents, including tumor necrosis factor antagonists, vedolizumab, and ustekinumab, were recommended for patients failed by conventional induction therapies and as maintenance therapy. The consensus group was unable to clearly define the role of concomitant immunosuppressant therapies in initiation of treatment with a biologic agent.
Crohn's disease (CD) is a lifelong illness with substantial morbidity and mortality. Studies have shown that up to one-third of patients require hospitalization within the first year after diagnosis and more than half within 5 years. 1 In addition to increased risk of mortality from digestive conditions, CD is also associated with a significantly increased risk of all-cause mortality compared with the general population (standardized mortality ratio, 1.45; 95% confidence interval [CI], 1.34-1.58). 2 Furthermore, health-related quality of life (HRQoL) is significantly lower among patients with CD compared with normal populations because of the impact of CD on physical, emotional, and social well-being. 3 The cause of CD is not well-defined, which makes it challenging to develop specific targeted treatments, but a number of treatments have demonstrated efficacy in CD. In the last decade, treatment paradigms have changed, recognizing that certain clinical parameters carry an increased risk of progressive and disabling disease. In addition, as the association between mucosal healing and improved short-term and long-term outcomes has been increasingly recognized, 4, 5 this is becoming an important treatment goal. 6 Evidence suggests that initiation of highly effective therapies can lead to symptomatic improvement and mucosal healing. For this reason the present consensus statements generally recommend that management strategies strive for complete remission, which is defined as both symptomatic and endoscopic remission. However, it is recognized that the outcome assessed in most randomized controlled trials (RCTs) has been either symptomatic remission or symptomatic response, with only more contemporary clinical trials including endoscopic outcomes. Therefore, in many cases the quality of evidence (QoE) according to Grading of Recommendation Assessment, Development and Evaluation (GRADE) methodology associated with the consensus statements had to be downgraded.
In addition, the consensus group recognized that because of the substantial impact of CD on patient daily life and HRQoL, it is imperative to consider the patient's perspective when making treatment decisions. In many instances, factors that influence patient decisions relating to therapy choice and goals of therapy are not the same as those of the treating clinician. 7, 8 This is the reality of clinical practice, and it is important to keep this in mind when making therapeutic decisions.
At the time the literature searches were conducted for the present consensus (April 2016) and at the time the consensus group met (September 2016), the most recent clinical practice guideline on the treatment of CD was the second European evidence-based consensus from the European Crohn's and Colitis Organisation (ECCO), which incorporated data published until 2008. 9 Subsequently, the third European evidence-based consensus from the ECCO was published online in November Abbreviations used in this paper: CAG 10 However, there are differences between the present consensus guidelines and the ECCO consensus with respect to the methods for grading the level of evidence, the conclusions reached, the recommendations made, and the presentation of the discussions. As such, both guidelines are likely to be relevant to clinicians and their patients when managing CD.
The purpose of these consensus statements is to review the literature relating to the medical management of luminal CD and to develop specific statements regarding the various therapies available for ambulatory patients with mild to severe active disease. Furthermore, we offer practical guidance for the practicing clinician given the evidence.
METHODS

Scope and Purpose
These consensus statements focused on specific questions, identified and discussed by the participants, regarding the management of luminal CD in adults. Statements on the management of fistulizing CD were also developed and were presented in a separate publication. The development of this clinical practice guideline began in September 2015, with the full consensus group participating in a face-to-face meeting in September 2016. The entire process spanned approximately 22 months, and the final manuscript was submitted for publication in July 2017 and revised after review.
Sources and Searches
The Editorial Office of the Cochrane Upper Gastrointestinal and Pancreatic Diseases Group at McMaster University performed a systematic literature search of MEDLINE (1946 on), EMBASE (1980 on), and CENTRAL (Cochrane Central Register of Controlled Trials) for trials published through February-April 2016. Key search terms included Crohn, antibiotic, 5-aminosalicylate, corticosteroid, anti-tumor necrosis factor, thiopurine, methotrexate, vedolizumab, ustekinumab, probiotics, omega-3 fatty acid, naltrexone, and enteral nutrition. Only human studies published in English were considered; further details regarding the search strategies used for preparing the initial consensus statements can be found in Supplementary Appendix 1. Additional focused (but non-systematic) searches were also performed up to the September 2016 consensus meeting.
Review and Grading of Evidence
Two non-voting methodologists (G.L., P.M.) used the GRADE approach 11 to assess the risk of bias (of individual studies and overall across studies), indirectness, inconsistency, imprecision, as well as other considerations (including publication bias) to determine the overall quality of evidence for each statement. The quality of evidence for each statement was graded as high, moderate, low, or very low, as described in GRADE 11, 12 and used in prior Canadian Association of Gastroenterology (CAG) consensus documents. [13] [14] [15] [16] The evidence was derived mainly from published systematic reviews and meta-analyses of RCTs. When network meta-analyses (NMAs) were available, the evidence was derived mainly from direct comparison estimates, whereas the indirect and mixed comparisons provided supportive evidence (but could not override direct evidence in case of discrepancies). When needed, we conducted our own updated analyses or subgroup analyses. When no RCT data were available, we extracted evidence from observational studies. GRADE assessments were reviewed and agreed on by voting members of the consensus group at the meeting. The finalized GRADE assessments (risk of bias assessment of included studies and evidence profiles, with revisions done at the meeting) are shown in Supplementary Appendix 2.
One statement (statement 1) was determined to meet the criteria for a "good practice statement" 17 ; the consensus group believed the recommendation was clinically obvious, and therefore the collection and GRADE analysis of supporting evidence were deemed to be unnecessary. Although formal GRADE evaluation of the supporting evidence was not performed, information is provided in the text for this statement.
Approved product labeling from government regulatory agencies varies from country to country, and although not ignored, recommendations are based on evidence from the literature and consensus discussion and may not fully reflect the product labeling for a given country. consensus meeting. All participants had access to all abstracts and electronic copies of the individual "tagged" references. The GRADE evaluations of the evidence for each statement were provided at the meeting.
At the consensus conference, participants presented data, reviewed GRADE evaluations of the evidence for the individual statements, and discussed the phrasing of specific statements before their subsequent finalization. Participants then indicated their level of agreement for each statement by voting. A statement was accepted if >75% of participants voted 4 (agree) or 5 (strongly agree) on a scale of 1-5 (with 1, 2, and 3 indicating disagree strongly, disagree, and uncertain, respectively). After acceptance of a statement, participants voted on the "strength" of the recommendation. A level of agreement of ≥75% of participants was needed to classify a statement as "strong" (we recommend); if this threshold was not met, the statement defaulted to "conditional" (we suggest). The strength of the recommendation considered risk-benefit balance, patients' values and preferences, cost and resource allocation, and the quality of the evidence. Therefore, it was possible for a recommendation to be classified as strong despite having low-quality evidence or conditional despite the existence of high-quality evidence. 20 As per the GRADE method, a strong recommendation is indicative of a more broadly applicable statement ("most patients should receive the recommended course of action"), whereas a conditional recommendation suggests that clinicians should "…recognize that different choices will be appropriate for different patients and that they must help each patient to arrive at a management decision consistent with her or his values and preferences". 20 In many cases the outcomes of clinical trials were assessed symptomatically without endoscopy; therefore, the QoE was often downgraded for indirect outcomes, resulting in a low or very low QoE, making it difficult to approve strong recommendations in many cases.
At the meeting, the group was unable to reach consensus on 5 of the initial statements (No recommendation A-E); thus, these statements were rejected. In addition, because of the absence of evidence the group decided not to vote on 2 statements (No recommendation F and G) regarding strategies in patients who had failed non-tumor necrosis factor (TNF) targeted biologic therapies, electing to discuss this issue in the "Future Directions" section.
The manuscript was initially drafted by the co-chairs (R.P., A.H.S.), after which it was then reviewed and revised by steering committee members before being disseminated to the remaining members of the consensus group for review and approval. As per CAG policy for all clinical practice guidelines, the manuscript was made available to all CAG members for commenting before submission for publication. Members were notified that the manuscript was available on the members-only section of the CAG website and open for comment for a 2-week period.
In accordance with CAG policy, written disclosures of any potential conflicts of interest for the 24 months before the consensus meeting were provided by all participants and made available to all group members.
Role of the Funding Sources
Funding for the consensus meeting was provided by unrestricted, arms-length grants to the CAG by AbbVie Corp, Janssen Inc, Pfizer Canada Inc, and Takeda Canada Inc. The CAG administered all aspects of the meeting, and the funding sources had no involvement in the process at any point, and they were not made aware of any part of the process from development of search strings and the statements to drafting and approval of these guidelines.
Crohn's Disease Definitions
Before finalizing the individual statements for the management of CD, the consensus group first discussed and agreed on definitions of terminology that were then used throughout the consensus process. Definitions were presented by a member of the steering committee ( J.K.M.), discussed and revised, and then agreed on by the group.
Disease Location and Behavior
The consensus group agreed that CD should be classified according to the Montreal classification, which considers age of onset (≤16, 17-40, >40 years), disease location (terminal ileum, colon, ileocolon, upper gastrointestinal), and disease behavior (non-stricturing/non-penetrating, stricturing, penetrating). 21 
Disease Activity
Although medical therapies for CD target pathways that lead to inflammation, disease activity is generally assessed in clinical trials by assessment tools that measure signs and symptoms of the disease and in clinical practice by subjective assessment of signs and symptoms. 22 In the majority of clinical trials reviewed for this consensus guideline, the standard measure of severity was the Crohn's Disease Activity Index (CDAI). Therefore, in general, descriptions of severity in this document reflect CDAI scores as described in the evidence.
The CDAI is heavily weighted toward symptoms, with a clinical response defined as a reduction from baseline of 70-100 points or more and clinical remission as a score of <150.
longer be acceptable as a measure of disease activity in clinical trials because it was not created according to FDA guidance for patient-reported outcomes (PROs) (ie, index items must be generated by patients).
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The Harvey-Bradshaw Index (HBI) offers a simplified disease activity score, with a clinical response defined as a reduction from baseline of 3 points or more and remission as a score of <5. 22, 27, 28 However, although more user-friendly, the HBI is subject to the same limitations as the CDAI in that the majority of the score is symptom-based. 29 Therefore, disease activity that may be defined as mild, moderate, and severe by the tools above should not be confused with disease severity. It is acknowledged that overall disease severity encompasses many factors not captured in the CDAI or HBI as discussed below. The International Organization for the Study of Inflammatory Bowel Diseases (IOIBD) is in the midst of designing an overall disease severity index that is based on impact of the disease on the patient, objective measures of inflammatory burden, and disease course; however, this index requires validation (see statement 1). 30 Disease Severity: Factors Associated With High Risk of Relapse, Surgery, or Complicated Course Whereas the CDAI is used in clinical trials, in clinical practice, severity assessments should also take into account other factors such as overall risk profile and the disease impact on the patient. Risk factors that have been associated with a higher risk of relapse or a more aggressive or complicated disease course include clinical factors (younger age, smoking, longer disease duration, early need for corticosteroids, and fistulizing perianal CD [31] [32] [33] ), laboratory markers (low hemoglobin, low albumin, high CRP, and high fecal calprotectin levels 5, [34] [35] [36] [37] ), endoscopic appearance (the presence of deep ulcers), as well as overall disease burden and location (Table 1) . Patients lacking these factors would generally be classified as low-risk.
Outcomes in Luminal Crohn's Disease
The optimal outcome in the treatment of luminal CD is control of underlying inflammation. It is well-accepted that the correlation between symptoms and the presence or absence of active disease (inflammation) can be poor. The outcomes used in this clinical practice guideline reflect a treat-to-target strategy that has been recently recommended. 6 Terminology and definitions used in this guideline are shown in Table 2 .
Complete remission, defined as both symptomatic (corticosteroid-free) and endoscopic or radiographic remission, is the preferred outcome in keeping with the Selecting Therapeutic Targets In Inflammatory Bowel Disease recommendations. 6 Assessing for complete remission requires endoscopy or cross-sectional imaging to document resolution of inflammation. Although these cannot be conducted at every assessment, the consensus group agreed that an objective measure of disease activity such as endoscopy, radiography, or suitable surrogate markers (CRP or fecal calprotectin) should be obtained when making important management decisions such as assessing efficacy at the end of induction therapy or considering a change in therapy due to inadequate response.
Many clinical trials do not incorporate endoscopic outcomes or surrogate markers, and thus there are limited data on complete remission. However, as a treatment goal, in most statements the consensus group agreed that management should strive for complete remission. The importance of the physician and patient discussing and agreeing on treatment goals was acknowledged.
Symptomatic remission was defined as the absence of symptoms specifically attributable to CD activity. Patients with CD may have symptoms that are not due to CD activity, and this needs to be ascertained by the treating clinician. Related but nonspecific symptoms, such as those associated with bile acid diarrhea, small intestinal bacterial overgrowth, superimposed irritable bowel syndrome, or complications such as intestinal stricture also need to be treated, but these would be treated by using other strategies. The symptoms that are most often attributable to CD activity are stool frequency and abdominal pain. 38, 39 Two PRO measures have been described, PRO2 (stool frequency and pain) and PRO3 (stool frequency, pain, and general well-being). These measures have been shown to be responsive to treatment-associated changes in disease activity. A PRO2 score of <8 corresponds to a CDAI score of <150 (clinical remission).
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Endoscopic remission was defined as the absence of ulcerations. This is consistent with the definition of mucosal healing used in pivotal clinical trials. Mucosal healing is an 4 and a 2-fold decreased risk of relapse after treatment discontinuation. 5 Mucosal healing has also been associated with higher rates of steroid-free remission 40 and reduced rates of hospitalization 41, 42 and surgery. 4 However, it is not clear whether escalation or change of therapy is warranted in patients who have achieved symptomatic remission but have evidence of residual endoscopic activity. 43 The ongoing REACT-2 clinical trial will attempt to answer this question. 44 Although relevant ulcerations are often defined as those >5 mm, there are few data to define the degree of endoscopic improvement that relates to improvement in long-term outcomes. There is some debate as to whether a small number of localized aphthous ulcers would be acceptable and would not warrant a change or escalation of treatment. 43, 45 Conversely, multiple small erosions throughout the intestine would not be considered remission and would often warrant a change or escalation of treatment. The IOIBD recently recommended the Simple Endoscopic Score for Crohn's Disease (SES-CD) or Crohn's Disease Endoscopic Index of Severity (CDEIS) scores to describe endoscopic response (>50% decrease) and remission (SES-CD ≤2), as well as the Rutgeerts' score to define endoscopic remission (i0-i1) after surgery. 46 Although they are used in clinical trials, the CDEIS and SES-CD remain incompletely validated. 47 In addition, clinicians often do not use standardized scoring systems in clinical practice.
Radiographic remission was defined as absence of detectable active inflammation disease on computed tomography enterography (CTE), magnetic resonance enterography (MRE), or small bowel ultrasound (SBUS). Radiologic response (defined as improved lesions) to medical therapy has been associated with significant reductions in long-term risk of hospitalization, surgery, or corticosteroid usage in CD patients. 48 A meta-analysis found that CTE and MRE have comparable high accuracy in grading the severity of CD, whereas data on the more operator-dependent SBUS method were inconsistent and limited. Because of the need for repeat assessments, MRE (and SBUS where available) is generally preferable to CTE because it does not involve radiation exposure. 49 However, this may change as newer CTE protocols use much less radiation.
A number of scoring systems are available to classify inflammation, including CTE0-CTE3 for computed tomography 50, 51 and the MaRIA and London systems for magnetic resonance imaging. [51] [52] [53] However, no radiographic scoring system is currently widely accepted for use in assessing severity of CD. 51 The imaging features most commonly assessed in the context of ongoing disease activity are bowel wall thickness and contrast enhancement.
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Symptomatic response was defined as meaningful improvement in symptoms as judged by both the patient and physician in the absence of symptomatic remission. This is useful to assess early improvement with therapy but should generally not be considered the goal of therapy.
Use of Corticosteroids
The consensus group defined "corticosteroid resistance" as a lack of a symptomatic response despite a course of oral prednisone of 40-60 mg/day (or equivalent) for a minimum of 14 days. "Corticosteroid dependence" was defined as the inability to withdraw oral corticosteroid therapy (within 3 months of initiation) without recurrence of symptoms, a symptomatic relapse within 3 months of discontinuing corticosteroid therapy, or the need for more than 1 course of corticosteroid therapy within 1 year.
Patient Perspectives
Although treatment recommendations help provide guidance to the clinician, treatment decisions should be made in collaboration with the individual patient. Acknowledging the need to accurately measure the patient's experience, the FDA is encouraging the development of PROs as clinical trial endpoints for CD. In a patient survey, the most important treatment goals were improving quality of life and completely resolving symptoms, especially abdominal pain, and bowel movement urgency. 54 However, many patients acknowledge accepting a new state of normalcy if their current treatments improved their most bothersome symptoms, even if it did not provide sustained remission. 55 As might be expected, less than 15% of patients indicated having a completely normal colonoscopy as a preferred treatment objective. 54 Patients often rely on their provider for treatment decisions. 55 But these surveys indicate a discrepancy between patient and physician treatment goals and suggest a need for more patient education and more patient-physician collaboration and dialogue regarding treatment decisions.
54,55
Recommendation Statements for Luminal Crohn's Disease
The individual recommendation statements are provided and include the "GRADE" of supporting evidence, the voting results, and a discussion of the evidence considered for the specific statement.
Algorithms summarizing the consensus-guided approach to the medical management of mild to severe active CD are shown in Figures 1 and 2 , and a summary of the individual recommendation statements is provided in Table 3 . The evidence profiles, along with the results of the systematic reviews and meta-analyses conducted for this guideline, can be found in Supplementary Appendix 2.
The recommendation statements are followed by a section called "Relevance, Interpretation in Clinical Practice, and Future Directions," which discusses some of the remaining unanswered clinical questions.
Disease Activity Statement 1. We recommend determination of disease severity be based on a combination of symptoms, objective measures of inflammation, and factors that predict an increased risk of complications.
GRADE: Strong recommendation. Good practice statement, quality of evidence not assessed. Vote: strongly agree, 55%; agree, 40%; uncertain, 5%.
Key evidence: Good practice statement, quality of evidence not assessed. Discussion: As discussed in the definition of "endoscopic remission", mucosal healing is an important predictor of long-term outcomes of treatment for CD 4, 5, [40] [41] [42] and should therefore be considered in assessment of disease severity. Conversely, the presence of deep ulcerations is considered to be a marker of more severe disease. 56 Other measures of 
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A number of recent reviews of the literature have highlighted the need to base the determination of disease severity and subsequent clinical decisions on multiple disease factors and not just symptoms. 30, [58] [59] [60] A comprehensive literature search to identify the key factors that define disease severity in IBD has been undertaken by the IOIBD. They identified 3 domains that should be considered when assessing disease severity: impact of the disease on the patient (clinical symptoms, quality of life, fatigue, and disability), measurable inflammatory burden (disease extent, endoscopic lesions, CRP, and upper gastrointestinal involvement), and disease course (including structural damage, history/length of intestinal resection, perianal disease, number of flares, and extraintestinal manifestations). 59 Using these domains, the IOIBD conducted a survey of specialists to select the most important attributes related to severity of disease activity for CD. Overall, they ranked the presence of mucosal lesions, history of a fistula, history of abscess, and history of intestinal resection as the most relevant parameters. They created an overall disease severity index; however, this requires validation. 30 The consensus group agreed that disease activity should not be based on symptoms alone but rather on a compilation of symptoms, endoscopic appearance, laboratory parameters, and other clinical factors that have been associated with disease progression or complications.
Antibiotics
Statement 2. In patients with CD of any severity, we suggest against the use of systemically absorbed antibiotics to induce OR maintain complete remission.
GRADE: Conditional recommendation, very low-quality evidence for induction of remission, low-quality evidence for maintenance of remission. Vote: strongly agree, 75%; agree, 25%.
Key evidence: Two systematic reviews of RCTs have evaluated the efficacy of antibiotics for induction of remission in patients with CD. 61, 62 A meta-analysis of 10 trials found that antibiotics were superior to placebo, 61 but when the 2 rifaximin trials were removed from the analysis, the efficacy was no longer significant. For maintenance of remission, 1 systematic review including 3 trials found that anti-tuberculous treatments were more effective than placebo in maintaining remission. 61 A more recent 3. In patients with mild Crohn's disease limited to the colon, we suggest the use of sulfasalazine to induce (4-6 g/day) complete remission. GRADE: Conditional recommendation, very low-quality evidence 4. We suggest that patients with mild Crohn's disease limited to the colon be evaluated for symptomatic response to sulfasalazine therapy between 2 and 4 months to determine the need to modify therapy. GRADE: Conditional recommendation, very lowquality evidence 5. In patients with Crohn's disease of any severity, we suggest against the use of oral 5-ASA to induce OR maintain complete remission. GRADE: Conditional recommendation, low-quality evidence for induction of remission, moderate-quality evidence for maintenance of remission Budesonide 6. In patients with mild to moderate ileal and/or right colonic Crohn's disease, we suggest oral budesonide beginning at 9 mg/day as first-line therapy to induce complete remission. GRADE: Conditional recommendation, low-quality evidence 7. We suggest that patients with mild to moderate ileal and/or right colonic Crohn's disease be evaluated for symptomatic response to budesonide between 4 and 8 weeks to determine the need to modify therapy. GRADE: Conditional recommendation, very low-quality evidence 8. In patients with mild to moderate Crohn's disease, we suggest against the use of oral budesonide to maintain complete remission. GRADE: Conditional recommendation, low-quality evidence Corticosteroids 9. In patients with moderate Crohn's disease who have failed to respond to oral budesonide 9 mg/day, we suggest the use of prednisone 40-60 mg/day to induce complete remission. GRADE: Conditional recommendation, low-quality evidence 10. In patients with moderate to severe Crohn's disease, we recommend the use of oral prednisone 40-60 mg/day to induce complete remission. GRADE: Strong recommendation, low-quality evidence 11. We recommend that patients with moderate to severe Crohn's disease be evaluated for symptomatic response to prednisone between 2 and 4 weeks to determine the need to modify therapy. GRADE: Strong recommendation, very low-quality evidence 12. In patients with active Crohn's disease of sufficient severity to require hospitalization, we suggest the use of intravenous corticosteroids (eg, methylprednisolone 40-60 mg/day) to induce symptomatic remission. GRADE: Conditional recommendation, low-quality evidence 13. We recommend that patients with severe Crohn's disease be evaluated for symptomatic response to intravenous methylprednisolone within 1 week to determine the need to modify therapy. GRADE: Strong recommendation, very lowquality evidence 14. In patients with Crohn's disease of any severity, we recommend against the use of oral corticosteroids to maintain complete remission. GRADE: Strong recommendation, low-quality evidence Immunosuppressants 15. In patients with Crohn's disease of any severity, we suggest against the use of thiopurine monotherapy to induce complete remission. GRADE: Conditional recommendation, low-quality evidence 16. In selected patients with Crohn's disease who have achieved symptomatic remission on oral corticosteroids, we suggest thiopurine monotherapy to maintain complete remission. GRADE: Conditional recommendation, very low-quality evidence In patients with moderate to severe Crohn's disease who fail to achieve complete remission with any of corticosteroids, thiopurines, or methotrexate, we recommend anti-TNF therapy (infliximab, adalimumab) to induce complete remission. GRADE: Strong recommendation, high-quality evidence 22. In patients with active Crohn's disease, when starting anti-TNF therapy, we suggest it be combined with a thiopurine over monotherapy to induce complete remission. GRADE: Conditional recommendation, low-quality evidence 23. In patients with active Crohn's disease, when starting anti-TNF therapy, we suggest it be combined with a thiopurine or methotrexate over monotherapy to improve pharmacokinetic parameters. GRADE: Conditional recommendation, very lowquality evidence for infliximab, very low-quality evidence for adalimumab 24. We recommend that patients with Crohn's disease be evaluated for symptomatic response to anti-TNF induction therapy between 8 and 12 weeks to determine the need to modify therapy. GRADE: Strong recommendation, very low-quality evidence 25. In patients with Crohn's disease who have achieved symptomatic response with anti-TNF induction therapy, we recommend continued anti-TNF therapy to achieve and maintain complete remission. GRADE: Strong recommendation, high-quality evidence 26. In patients with Crohn's disease who have a suboptimal response to anti-TNF induction therapy, we suggest dose intensification to achieve complete remission. GRADE: Conditional recommendation, very low-quality evidence 27. In patients with Crohn's disease who lose response to anti-TNF maintenance therapy, we suggest dose optimization to recapture complete remission. GRADE: Conditional recommendation, very low-quality evidence 28. We suggest that dose optimization for patients with Crohn's disease who lose response to anti-TNF therapy be informed by therapeutic drug monitoring. GRADE: Conditional recommendation, very low-quality evidence 29. We suggest against switching between anti-TNF therapies in patients who are doing well on anti-TNF therapy. GRADE:
Conditional recommendation, low-quality evidence Non-anti-TNF biologics 30 . In patients with moderate to severe Crohn's disease who fail to achieve complete remission with any of corticosteroids, thiopurines, methotrexate, or anti-TNF therapy, we recommend vedolizumab to induce complete remission. GRADE: Strong recommendation, moderate-quality evidence 31. In patients with Crohn's disease who fail to achieve or maintain corticosteroid-free symptomatic remission with anti-TNF therapy, we suggest vedolizumab to induce complete remission. GRADE: Conditional recommendation, low-quality evidence 32. We suggest that patients with Crohn's disease be evaluated for symptomatic response to vedolizumab therapy between 10 and 14 weeks to determine the need to modify therapy. GRADE: Conditional recommendation, very low-quality evidence 33. In patients with Crohn's disease who have achieved symptomatic response with vedolizumab induction therapy, we recommend continued vedolizumab therapy to achieve and maintain complete remission. GRADE: Strong recommendation, moderate-quality evidence 34. In patients with moderate to severe Crohn's disease who fail to achieve complete remission with any of corticosteroids, thiopurines, methotrexate, or anti-TNF therapy, we recommend ustekinumab to induce complete remission. GRADE: Strong recommendation, moderate-quality evidence 35. We suggest that patients with Crohn's disease be evaluated for symptomatic response to ustekinumab therapy between 6 and 10 weeks to determine the need to modify therapy. GRADE: Conditional recommendation, very low-quality evidence 36. In patients with Crohn's disease who have achieved symptomatic response with ustekinumab induction therapy, we recommend continued ustekinumab therapy to achieve and maintain complete remission. GRADE: Strong recommendation, moderate-quality evidence Alternative treatments 37. In patients with Crohn's disease, we recommend against the use of probiotics to induce OR maintain symptomatic remission. GRADE: Strong recommendation, very low-quality evidence 38. In patients with Crohn's disease, we recommend against the use of omega-3 fatty acids to induce OR maintain symptomatic remission. GRADE: Strong recommendation, moderate-quality evidence 39. In patients with Crohn's disease, we suggest against the use of marijuana to induce OR maintain symptomatic remission.
GRADE: Conditional recommendation, very low-quality evidence 40. In patients with Crohn's disease, we suggest against the use of naltrexone to induce OR maintain symptomatic remission.
GRADE: Conditional recommendation, low-quality evidence for induction of remission, very low-quality evidence for maintenance of remission 41. In patients with Crohn's disease, we suggest against the use of enteral nutrition or dietary modification to induce OR maintain symptomatic remission. GRADE: Conditional recommendation, very low-quality evidence
Statements with no recommendations
A. In patients with mild Crohn's disease limited to the colon who have failed to respond to sulfasalazine, the consensus group does not make a recommendation (neither for nor against) regarding the use of prednisone 40-60 mg/day to induce complete remission. B. In patients with mild Crohn's disease who have failed to respond to oral budesonide 9 mg/day, the consensus group does not make a recommendation (neither for nor against) regarding use of prednisone to induce complete remission. C. In patients with active Crohn's disease, when starting anti-TNF therapy, the consensus group does not make a recommendation (neither for nor against) it being combined with methotrexate over monotherapy to induce complete remission. D. In patients with active Crohn's disease starting vedolizumab, the consensus group does not make a recommendation (neither for nor against) regarding adding a thiopurine or methotrexate over monotherapy to improve pharmacokinetic parameters. E. In patients with active Crohn's disease starting ustekinumab, the consensus group does not make a recommendation (neither for nor against) regarding adding a thiopurine or methotrexate over monotherapy to improve pharmacokinetic parameters. F. In patients with Crohn's disease who fail to respond or lose response to vedolizumab, the consensus group agreed that it was premature, because of the lack of data and clinical experience, to recommend for or against ustekinumab to induce and maintain complete remission. G. In patients with Crohn's disease who fail to respond or lose response to ustekinumab, the consensus group agreed that it was premature, because of the lack of data and clinical experience, to recommend for or against vedolizumab to induce and maintain complete remission.
NOTE. Despite the fact that certolizumab is FDA approved and used in the United States, it is not licensed for the treatment of CD in Canada or Europe and therefore was not included in this clinical practice guideline.
GRADE, Grading of Recommendation Assessment, Development and Evaluation; TNF, tumor necrosis factor. a
The strength of each recommendation was assigned by the consensus group, per the GRADE system, as strong ("we recommend... ") or conditional ("we suggest... "). A recommendation could be classified as strong despite low-quality evidence to support it or conditional despite the existence of high-quality evidence because of the 4 components considered in each recommendation (risk:benefit balance, patients' values and preferences, cost and resource allocation, and quality of evidence). systematic review (published outside the search window), which included 1 additional study, reported similar results.
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Discussion: A variety of antibiotic regimens were used in these trials, which makes interpretation difficult. [61] [62] [63] Overall, antibiotics do not appear to be effective for induction, although there may be some benefit with rifamycin-derivatives (eg, rifampin, rifabutin, and rifapentine). Anti-mycobacterial agents (rifamycins or clofazamine) may be more efficacious than placebo in preventing relapse, but the available studies were small. 61 The data are sparse and of poor quality; therefore, an effect of antibiotics, in general, cannot be ruled out.
Because of the low or very low quality of evidence and concerns around using antibiotics long-term, the consensus group suggested that antibiotics not be used for induction or maintenance of remission in patients with luminal disease; however, they do play a role in perianal fistulizing disease. 61, 64 5-ASA Statement 3. In patients with mild CD limited to the colon, we suggest the use of sulfasalazine to induce (4-6 g/day) complete remission.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 15%; agree, 75%; uncertain, 10%.
Key evidence: Evidence for the efficacy of sulfasalazine for induction of remission is available from 2 systematic reviews of RCTs. 65, 66 A meta-analysis of 2 trials reports a trend toward a benefit with sulfasalazine over placebo for the failure to achieve remission (relative risk [RR], 0.83; 95% CI, 0.69-1.00). 65 A Cochrane meta-analysis of the same 2 trials found a significant benefit with sulfasalazine for the induction of remission (RR, 1.38; 95% CI, 1.02-1.87) compared with placebo. 66 In a recent update of the Cochrane analysis (published outside our search window), re-analysis of the 2 trials yielded a non-significant trend in favor of sulfasalazine (RR, 1.38; 95% CI, 1.00-1.89). 67 The trials reported significant results with sulfasalazine only in the subgroup of patients with disease confined to the colon. 68, 69 A meta-analysis of 4 RCTs found that sulfasalazine was not effective in preventing relapse of CD, but there was a trend toward benefit with mesalamine. 65 However, the analysis was underpowered because of the low total number of relapse events in the sulfasalazine studies.
Discussion: Meta-analyses of 2 RCTs suggest a trend to a modest benefit with sulfasalazine for induction therapy but no benefits in maintenance therapy. [65] [66] [67] However, the studies assessing sulfasalazine are older and relatively small. Therefore, an effect cannot be ruled out, particularly because the dose of sulfasalazine used in the RCTs (generally 3 g/day 65 ) may have been inadequate. Sulfasalazine is composed of 5-ASA joined by an azo bond to sulfapyridine, which is split by colonic bacteria. This has been shown to lead to higher concentrations of 5-ASA in the sigmoid colon and rectum compared with orally administered 5-ASA. 70 In addition, there is some evidence that the sulfa moiety itself has some weak immunologic effects, which may confer a therapeutic benefit in mild CD. 71 The clinical studies also suggest that sulfasalazine may be more effective in colonic disease versus other sites. [66] [67] [68] [69] Therefore, on the basis of the evidence of modest effects, the consensus group recommended that sulfasalazine therapy be limited to low-risk patients with mild colonic disease. Although evidence has not shown a significant benefit with sulfasalazine for maintenance therapy, it is quite possible that a patient who responds will continue to do so. Statement 4. We suggest that patients with mild CD limited to the colon be evaluated for symptomatic response to sulfasalazine therapy between 2 and 4 months to determine the need to modify therapy.
Key evidence:
In the 2 RCTs included in the meta-analyses of sulfasalazine efficacy, final assessments were completed at approximately 4 months. 68, 69 In 1 study in which the patients were seen weekly, about 20% of patients had achieved remission after 3-4 weeks of therapy, but maximum improvements in CDAI scores were seen at 15 weeks. 68 In another small study, the mean improvement in disease activity score among responders was 36.3, which was reached 4-8 weeks after initiation of therapy.
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Discussion: The limited data available suggest that symptomatic improvement should be evident by 2-4 months. In patients with mild disease, a longer therapeutic trial may be acceptable, but sulfasalazine is not without adverse events (eg, dyspeptic symptoms), and ineffective therapy should not be continued indefinitely. In addition, evidence of any worsening of symptoms during the therapeutic trial requires reevaluation of the patient. Statement 5. In patients with CD of any severity, we suggest against the use of oral 5-ASA to induce OR maintain complete remission.
GRADE: Conditional recommendation, very low-quality evidence for induction of remission, moderate-quality evidence for maintenance of remission. Vote: strongly agree, 50%; agree, 35%; uncertain, 15%.
Key evidence: Three systematic reviews have evaluated the efficacy of oral 5-ASA for the induction of remission in patients with active CD. 65, 66, 73 These performed meta-analyses of various formulations and doses of non-sulfasalazine 5-ASAs (ie, mesalamine and olsalazine) and consistently reported no significant benefit with these agents over placebo for induction of remission. 65, 66, 73 The recent update of the Cochrane analysis (published outside our search window) also reported no Journal of the Canadian Association of Gastroenterology, 2019, Vol. 2, No. 3 significant benefit of 5-ASAs over placebo for inducing response or remission.
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A meta-analysis of 11 RCTs assessing the efficacy of mesalamine for maintenance therapy found a non-significant trend toward improvement over placebo (RR, 0.94; 95% CI, 0.87-1.01). 65 However, subgroup analysis of 3 RCTs that were at low risk of bias showed a significant benefit for mesalamine (RR, 0.85; 95% CI, 0.74-0.99).
Discussion: In general, oral aminosalicylates do not seem to be effective for the treatment of CD. However, the studies were small and older, and in 1 meta-analysis of 5 studies, mesalamine did offer a significant benefit over placebo for the combined endpoint of remission or improvement (RR, 0.76; 95% CI, 0.61-0.95). 65 Therefore, an effect cannot be ruled out. As a result, the consensus group made a conditional recommendation against the routine use of these agents for the treatment of CD but conceded that they may have a role in selected low-risk patients (such as those with mild colonic disease, without deep ulcers or large superficial ulcers on endoscopy).
Budesonide
Statement 6. In patients with mild to moderate ileal and/or right colonic CD, we suggest oral budesonide beginning at 9 mg/day as first-line therapy to induce complete remission.
GRADE: Conditional recommendation, low-quality evidence. Vote: strongly agree, 75%; agree, 25%.
Key evidence: Evidence for the efficacy of budesonide 9 mg/ day compared with placebo as first-line therapy in inducing clinical remission in patients with mild to moderate ileal and/ or right colonic CD is available from 3 systematic reviews. [73] [74] [75] The 2 more recent reviews meta-analyzed 3 RCTs that directly compared oral budesonide vs placebo and found that budesonide dosed at 9 mg/day or greater (15-18 mg/day) was associated with 2 to 3 times greater odds of induction of remission vs placebo. 73, 75 A lower dose of budesonide (3 mg/day) was not superior to placebo. 73, 75 In meta-analysis of 8 RCTs, budesonide was significantly less effective than conventional corticosteroids for induction of remission (RR, 0.85; 95% CI, 0.75-0.97) but was associated with fewer adverse events (RR, 0.64; 95% CI, 0.54-0.76). 75 Budesonide was not significantly different from mesalamine for induction therapy. 75 In an RCT, once daily and 3 times daily dosing of oral budesonide (9 mg/day) were found to be equally effective for induction of symptomatic or complete remission; however, this trial lacked a placebo control arm. Discussion: Although there are few trials, budesonide has demonstrated a consistent, clear benefit over placebo for induction of remission. Budesonide was inferior to conventional corticosteroids, but it was associated with significantly fewer adverse events and less suppression of adrenal function. 75 Therefore, the consensus group concluded that budesonide would be a safer, better tolerated option for patients with mild to moderate disease, with conventional corticosteroids reserved for second-line use in patients who have failed budesonide or for patients with severe disease (see Statements 9 and 10).
Statement 7.
We suggest that patients with mild to moderate ileal and/or right colonic CD be evaluated for symptomatic response to budesonide between 4 and 8 weeks to determine the need to modify therapy.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 85%; agree, 15%.
Key evidence:
The median time to symptomatic remission in clinical trials has consistently been around 3-4 weeks, and the response rates appear to plateau around 8 weeks. [75] [76] [77] Rates of symptomatic remission with budesonide were significantly better than placebo at all 3 of the time points that were assessed in the clinical trials: 2, 4, and 8 weeks. 75, 77 Discussion: On the basis of the evidence for significant benefits over placebo by 2 weeks and the consistent median time to symptomatic remission of 3-4 weeks, the consensus group agreed that symptomatic improvement should clearly be evident by 1-2 months. Evidence of worsening before the full 4-to 8-week trial may require intervention. Statement 8. In patients with mild to moderate CD, we suggest against the use of oral budesonide to maintain complete remission.
GRADE: Conditional recommendation, low-quality evidence. Vote: strongly agree, 35%; agree, 50%; uncertain, 15%.
Key evidence: Most of the evidence suggests that budesonide is not more effective than placebo for maintenance of remission in patients with quiescent CD. 73, 74, 78 Two meta-analyses of trials of at least 6-month duration suggested that budesonide was no more effective than placebo for maintenance of remission at 6 or 12 months. 74, 78 However, an NMA found that budesonide 6 mg/day was superior to placebo (odds ratio [OR], 1.69; credible intervals [CrI], 1.05-2.75) for maintenance of remission. 73 There was no statistically significant difference at 12 months between budesonide and weaning doses of prednisolone or azathioprine, but budesonide 6 mg was better than mesalamine 3 g/day. 78 All of these analyses pooled together studies using the oral controlled ileal release preparation and the pH-dependent release formulation and found no studies that used budesonide MMX for the treatment of CD.
In maintenance trials, budesonide has been associated with a significantly higher risk of corticosteroid-related adverse events compared with placebo (RR, 2.19; 95% CI, 1.08-4.46).
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Discussion: There is little evidence supporting the efficacy of budesonide for maintenance therapy. Adverse event and safety
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profiles are of particular concern during longer-term maintenance therapy, and budesonide has been associated with a risk of corticosteroid-related adverse events. 74, 79 In a pooled analysis of 5 RCTs, budesonide was associated with a higher incidence of endocrine side effects compared with placebo, particularly cutaneous corticosteroid symptoms such as acne, easy bruising, moon face, and hirsutism. 79 Considering the evidence of benefit and risk evidence for its use as maintenance therapy, the consensus group made a conditional suggestion against the routine use of budesonide for maintenance therapy.
Corticosteroids
No recommendation A. In patients with mild CD limited to the colon who have failed to respond to sulfasalazine, the consensus group does not make a recommendation (neither for nor against) regarding the use of prednisone 40-60 mg/day to induce complete remission. No recommendation B. In patients with mild CD who have failed to respond to oral budesonide 9 mg/day, the consensus group does not make a recommendation (neither for nor against) regarding use of prednisone to induce complete remission.
Key evidence: See statements 9 and 10 for evidence of the efficacy of corticosteroids. Specific data in mild disease were not evaluated.
Discussion: Two statements were voted on, but consensus could not be reached regarding whether prednisone has a role in patients with mild disease who have failed sulfasalazine or budesonide. Some members of the consensus group argued that because patients with mild disease are at low risk of complications or disease progression, a watch-and-wait strategy may be warranted, whereas others argued that if a patient had sufficient symptoms to warrant treatment with sulfasalazine or budesonide, treatment failure should not be acceptable, and the goal should still be complete remission. Regardless, patients with mild disease who have failed sulfasalazine or budesonide should be reassessed at appropriate time points to determine whether there are other causes for their symptoms and to discuss alternative treatment options. Statement 9. In patients with moderate CD who have failed to respond to oral budesonide 9 mg/day, we suggest the use of prednisone 40-60 mg/day to induce complete remission.
GRADE: Conditional recommendation, low-quality evidence. Vote: strongly agree, 15%; agree, 80%; uncertain, 5%.
Statement 10. In patients with moderate to severe CD, we recommend the use of oral prednisone 40-60 mg/day to induce complete remission.
GRADE: Strong recommendation, low-quality evidence. Vote: strongly agree, 50%; agree, 50%.
Key evidence: Evidence for the efficacy of oral corticosteroids over placebo is derived from 2 positive RCTs that have been included in 2 systematic reviews. 74, 80 In the analysis using induction of symptomatic remission as the outcome, corticosteroids were significantly more effective than placebo (RR, 1.99; 95% CI, 1.51-2.64). 80 Corticosteroids were associated with higher rates of adverse events than placebo (RR, 4.89; 95% CI, 1.98-12.07). 80 These studies predate the availability of budesonide, so it is unknown whether patients with previous non-response to budesonide would respond as well as budesonidenaive patients. Meta-analysis of 8 RCTs demonstrated that budesonide was significantly less effective than conventional steroids for induction of remission at 8 weeks (RR, 0.85; 95% CI, 0.75-0.97). 75 The superior efficacy of conventional corticosteroids suggests that patients have a greater likelihood of responding and thus may benefit from these agents after failure of budesonide. Conversely, prednisone may be less effective in patients who have failed budesonide because these cases may be more difficult to treat, and the disease may have progressed during failure of budesonide treatment.
Discussion: Corticosteroids are an important treatment option in patients with moderate to severe CD. The use is generally limited to short-term therapy because they are associated with a high potential for serious side effects. 81 On the basis of evidence for efficacy compared with placebo but because of their adverse event profile, the consensus group suggested limiting the use of prednisone to second-line use in patients with moderate disease but recommended first-line use in patients with more severe disease. In addition, the separation between moderate and severe disease is not precise, and for patients with moderate colonic disease extending beyond the right side, it is likely that prednisone would be used first-line rather than budesonide.
Corticosteroids, especially repeat courses, should be avoided in some patients such as those with poorly controlled diabetes, history of steroid-induced psychosis or depression, history of avascular necrosis, severe osteoporosis with or without pathologic fractures, or any other prior severe steroid side effect/ toxicity. 10 Generally all patients being started on corticosteroids should receive prophylactic therapy with adequate doses of calcium and vitamin D. Key evidence: Evidence for the efficacy of thiopurine monotherapy for the maintenance of remission comes from 2 systematic reviews of RCTs. 91, 94 A meta-analysis of 2 RCTs found a non-significant reduction in the risk of relapse with azathioprine compared with placebo (RR, 0.64; 95% CI, 0.34-1.23). However, data from 3 additional azathioprine withdrawal trials indicated that continuing medication did prevent relapse compared with switching to placebo (RR, 0.39; 95% CI, 0.21-0.74). 91 A more recent meta-analysis of 6 studies found azathioprine was significantly superior to placebo in maintaining symptomatic remission during a period of 6-18 months (RR, 1.19; 95% CI, 1.05-1.34). 94 Most of the maintenance studies included selected populations of patients who had achieved remission while on a thiopurine and thus are more likely to show a positive effect for thiopurines and less likely to experience adverse events. One additional RCT withdrawal trial, published after the meta-analyses, reported a significant reduction in risk of relapse with continued azathioprine therapy at 1 year but not at 2 years. 95 In a meta-analysis of 10 cohort studies, thiopurine use was associated with 40% reduction in the risk of first surgical resection in patients with CD (HR, 0.59; 95% CI, 0.48-0.73).
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One meta-analysis reported that azathioprine had a significantly greater risk of adverse events (RR, 1.29; 95% CI, 1.02-1.64), withdrawal due to adverse events (RR, 3.12; 95% CI, 1.596.09), and serious adverse events (RR, 2.45; 95% CI, 1.22-4.90) compared with placebo. Common adverse events included pancreatitis, leukopenia, nausea, allergic reaction, and infection.
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Discussion: Meta-analyses suggest that among patients who achieved symptomatic remission while on a thiopurine, ongoing maintenance thiopurine therapy may be beneficial. 91, 94 However, the evidence is very low-quality, and there remains uncertainty as to the benefits.
Thiopurines are associated with a rare but important increased risk of lymphoma (including hepatosplenic T-cell lymphoma [HSTCL]) 97, 98 and non-melanoma skin cancers. 99 In 2014, Health Canada issued an alert warning of the risk of HSTCL with azathioprine/6-mercaptopurine. 100 This warning led to a position statement from the CAG recommending that continuation of thiopurine therapy be considered on the basis of a balance of the evidence for risk and efficacy against an individual patient's response to therapy, preferences, and risk tolerance. 93 The risk assessment should be individualized and include factors such as underlying age-related lymphoma risk. 93, 101 Because of the safety and tolerability issues and weak evidence surrounding the efficacy of thiopurines, the consensus group made a conditional suggestion in favor of the use of these agents for maintenance therapy in select patients in remission. Select patients were those considered to be at low risk of disease progression or complications, for example, a patient with isolated colonic CD with superficial ulceration and no other complications. Some consensus participants were against the use of thiopurine monotherapy in patients with CD, stating that the benefits do not outweigh the risks because there are more effective therapeutic options. However, the consensus was that these agents continue to have a role, particularly in those select patients who have responded to corticosteroids and cannot access or afford biologic therapy for various reasons.
Statement 17. In patients with moderate to severe corticosteroid-dependent/resistant CD, we suggest parenteral methotrexate to induce complete remission.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 10%; agree, 65%; uncertain, 10%; disagree, 15%.
Key evidence: Evidence for the efficacy of methotrexate for the induction of symptomatic remission comes from 2 systematic reviews; 1 included 2 trials 91 and the other 3 trials. 102 Only 2 trials were pooled, 1 negative trial using oral methotrexate 103 and 1 positive trial using intramuscular methotrexate, 104 and the resulting RR expressed as the risk of having ongoing active disease was not statistically significant (RR, 0.82; 95% CI, 0.65-1.03). 91 However, the trial assessing the intramuscular formulation in corticosteroid-dependent patients demonstrated a significant benefit in favor of methotrexate over placebo, with symptomatic remission being achieved by 39% of patients with methotrexate, as compared with 19% with placebo (RR, 1.95; 95% CI, 1.09-3.48; P = .025). In addition, methotrexate therapy was associated with a significant steroid-sparing effect compared with placebo (P = .026). 104 A review of RCTs of methotrexate therapy versus active comparators reported that methotrexate was as effective as azathioprine or 6-mercaptopurine and more effective than 5-ASA for induction therapy. 102 Most of the trials assessing the efficacy of methotrexate have included relatively small numbers of patients and may have lacked power to show a benefit of this therapy.
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Discussion: There is little evidence of the efficacy of methotrexate for induction of remission; however, the study using a parenteral formulation (intramuscular) at a higher dose (25 mg/week) did show a significant benefit in inducing symptomatic remission and reducing the need for corticosteroids. 104 In contrast, the studies of oral administration generally used low doses of methotrexate, which may be subtherapeutic for induction of remission. 102 The parenteral study used an intramuscular formulation of methotrexate, but subcutaneous administration is now more common in clinical practice. Pharmacokinetic studies suggest Primarily on the basis of the positive parenteral study demonstrating efficacy as induction therapy with steroidsparing effects, the consensus group made a conditional suggestion in favor of the use of parenteral methotrexate in patients with corticosteroid-dependent/resistant CD. Statement 18. In patients with CD who have achieved symptomatic remission on oral corticosteroids and parenteral methotrexate, we suggest parenteral methotrexate to maintain complete remission.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 10%; agree, 85%; uncertain, 5%.
Key evidence: Evidence for the efficacy of methotrexate for the maintenance of symptomatic remission is available from a systematic review of 5 RCTs. 107 Only 1 RCT compared the efficacy of maintenance parenteral methotrexate with placebo. In this study 76 patients who had responded to intramuscular methotrexate induction therapy were randomized to continue methotrexate at a lower dose or switch to placebo. 108 At week 40, 65% of patients maintained remission in the intramuscular methotrexate (15 mg/week) group compared with 39% in the placebo group (RR, 1.67; 95% CI, 1.05-2.67; P = .04). 107, 108 There was also a significant reduction in the use of corticosteroids for relapse among the patients in the methotrexate group.
Compared with placebo, low-dose oral methotrexate did not appear to be effective for maintenance of remission in a small study. 103 In other small studies, there were no significant differences in remission rates with oral methotrexate, 6-mercaptopurine, and 5-ASA maintenance therapies. 107 The most common adverse events reported in methotrexate maintenance studies were nausea and vomiting, symptoms of a cold, abdominal pain, headache, joint pain or arthralgia, and fatigue.
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Discussion: Primarily on the basis of the well-conducted, positive parenteral study demonstrating improved rates of continued corticosteroid-free symptomatic remission, the consensus group made a conditional suggestion in favor of the use of parenteral methotrexate for maintenance therapy. Regular monitoring of liver function is indicated throughout methotrexate therapy.
Statement 19.
We suggest that patients with CD receiving thiopurine or methotrexate who do not achieve corticosteroid-free remission within 12-16 weeks should have therapy modified.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 40%; agree, 55%; uncertain, 5%.
Key evidence:
In the meta-analysis of RCTs of thiopurines for induction therapy, patients evaluated at 17 weeks or later were significantly more likely to be in remission than those taking placebo (RR, 1.59; 95% CI, 1.05-2.41), whereas those evaluated before 17 weeks were not. 92 In the methotrexate induction RCT, there were significant differences in disease activity scores between methotrexate and placebo from week 6 through the 16-week study. Corticosteroid use was significantly lower in the methotrexate group by week 4 in high-dose patients and by week 12 in those taking lower prednisone doses.
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Discussion: Thiopurine therapy has a delayed onset of action of 3-4 months, 92 and methotrexate may also have a relatively slow onset of action. 104 While bearing in mind that thiopurine monotherapy is not recommended for induction of remission, the consensus group concluded that improvement with these agents and methotrexate should be evident within 3-4 months. Because of the delayed onset of action it is important not to evaluate and change therapies before the completion of an adequate trial, while also considering that it is important not to delay assessment of therapeutic response and risk poor outcomes from the continuation of ineffective treatment. Failure to respond or worsening of disease within the 12-to 16-week period likely warrants modification of therapy.
Because some patients may have low or absent levels of the enzyme (thiopurine methyltransferase [TPMT]) needed to metabolize thiopurines, 109 a TPMT assay should be performed before initiation of treatment to identify patients at risk for severe toxicity. It should be noted that TPMT testing does not replace the need for mandatory ongoing complete blood count monitoring. In addition, in some cases, monitoring may also include measurement of thiopurine metabolites to optimize dosing and verify adherence.
Anti-Tumor Necrosis Factor Biologics
Statement 20. In patients with moderate to severe luminal CD with risk factors of poor prognosis, we recommend anti-TNF therapy (infliximab, adalimumab) as first-line therapy to induce complete remission.
GRADE: Strong recommendation, moderate-quality evidence. Vote: strongly agree, 60%; agree, 40%.
Statement 21.
In patients with moderate to severe CD who fail to achieve complete remission with any of corticosteroids, thiopurines, or methotrexate, we recommend anti-TNF therapy (infliximab, adalimumab) to induce complete remission.
therapies. 110 Using the outcome of failure to achieve symptomatic remission, anti-TNF therapy was significantly more effective than placebo (RR, 0.87; 95% CI, 0.80-0.94; P = .0004) (Figure 3) . Positive results were reported with infliximab and adalimumab but not with certolizumab pegol. 110 When certolizumab pegol was removed from the analysis, the benefits of anti-TNF therapy were more robust (RR, 0.82; 95% CI, 0.73-0.91). The NMA also found significantly greater odds of induction of remission with infliximab (OR, 2.8; 95% CrI, 1.4-7.2) and adalimumab (OR, 2.9; 95% CrI, 1.6-5.5) but not certolizumab pegol (OR, 1.4; 95% CrI, 0.95-2.0) compared with placebo. 111 In most of the studies, patients had previously received other treatments; therefore, the quality of evidence for statement 20 (first-line anti-TNF therapy) was downgraded for indirectness of the patient population (treatment-naive patients with risk factors for poor prognosis). Discussion: The anti-TNF agents, adalimumab and infliximab, have demonstrated efficacy for the induction of symptomatic remission in patients with CD. [110] [111] [112] Four RCTs with certolizumab pegol have all yielded negative results, failing to show a statistically significant benefit over placebo for induction of remission. Meta-analysis of these trials yielded a RR of 0.95 for failure to achieve remission (95% CI, 0.90-1.01). 110 Certolizumab pegol is not licensed for the treatment of CD in Canada or most European countries. Similarly, etanercept has not demonstrated efficacy 113 and is not indicated for the treatment of CD. For these reasons, the consensus group restricted the recommendations regarding anti-TNF biologics specifically to adalimumab and infliximab.
Although the primary outcome in these trials was clinical (or symptomatic) remission, anti-TNF therapy has been associated with mucosal healing, thus suggesting that the outcome of complete remission is feasible. 42, [114] [115] [116] In the SONIC trial, infliximab monotherapy was associated with significantly higher rates of mucosal healing at week 26 compared with azathioprine monotherapy (30% vs 17%, P = .02). 115 In patients who responded to induction therapy, rates of mucosal healing at week 12 were 27% with adalimumab versus 13% with placebo (P = .056). 116 The majority of clinical trials were conducted in patients who had received previous treatments (per statement 21). These data were extrapolated to the first-line recommendation described in statement 20, resulting in a lower quality of evidence. Additional support for the use of early anti-TNF therapy comes from open, prospective trials of the use of combined immunosuppressive therapy with infliximab and azathioprine in patients who had not previously received corticosteroids, immunosuppressants, or biologics. 117, 118 In these studies, what is being called "topdown" treatment was associated with significantly higher rates of symptomatic remission at earlier time points compared with not using early anti-TNF therapy. The study that also assessed mucosal healing demonstrated significantly higher rates of complete remission at week 30 (44.7% vs 17.9%, P = .011). 118 In 1 study the higher rates of symptomatic remission remained significant at 1 year, 117 whereas in the other they did not. 118 In the meta-analysis, there was no statistically significant difference in the incidence of adverse events with anti-TNF therapies compared with placebo (RR, 0.99; 95% CI, 0.90-1.08). 110 Biosimilar anti-TNF therapies are now available, with biosimilar infliximab being approved for CD in Canada, Europe, and the United States. At the time of the consensus meeting, no disease-specific RCTs were available on these agents, but prospective cohort studies suggested that they were effective for the treatment of CD. [119] [120] [121] [122] One study reported no change in disease activity and limited immunogenicity among patients who were switched from the originator medication. 122 More recently, the 12-month NOR-SWITCH trial in patients with IBDs or arthritic diseases showed that switching from original infliximab to the biosimilar CT-P13 was not inferior to remaining on original infliximab. 123 However, the study was not powered to show non-inferiority in individual diseases. In a survey of patients, the majority had concerns regarding the efficacy and safety of biosimilar agents and wished to be involved in the decision-making process. 124 Currently there is insufficient evidence to support routine switching to biosimilar anti-TNF agents in patients with stable CD, and consideration of a switch should take into account patient preferences.
The consensus group concluded that anti-TNF therapy with adalimumab or infliximab is an effective and well-tolerated option in patients who have failed conventional therapy. Although sufficient evidence supports their efficacy in patients with moderate to severe CD who are treatment-naive, the consensus group agreed that these agents should likely be reserved for patients with risk factors (as described in the "definitions" section), mainly because of cost issues.
Statement 22. In patients with active CD, when starting
anti-TNF therapy, we suggest it be combined with a thiopurine over monotherapy to induce complete remission.
GRADE: Conditional recommendation, low-quality evidence. Vote: strongly agree, 45%; agree, 50%; uncertain, 5%.
Statement 23. In patients with active CD, when starting
anti-TNF therapy, we suggest it be combined with a thiopurine or methotrexate over monotherapy to improve pharmacokinetic parameters.
GRADE: Conditional recommendation, low-quality evidence for infliximab, very low-quality evidence for adalimumab. Vote: strongly agree, 35%; agree, 55%; uncertain, 5%; disagree, 5%.
No recommendation C. In patients with active CD, when starting anti-TNF therapy, the consensus group does not make a recommendation (neither for nor against) it being combined with methotrexate over monotherapy to induce complete remission.
Key evidence:
Evidence for the efficacy of combination therapy with an anti-TNF therapy plus a thiopurine (infliximab plus azathioprine) is available from 2 meta-analyses. 111, 125 In 1 analysis, the combination of infliximab plus azathioprine was more effective than either therapy alone, 125 whereas in the other the combination was more effective than placebo or azathioprine alone but not more effective than infliximab alone. 111 However, the SONIC trial is the only RCT directly comparing these 3 strategies. 115 At 26 weeks, combination therapy was more effective in inducing corticosteroid-free symptomatic remission (56.8%) compared with either infliximab (44.4%) or azathioprine (30.0%) monotherapies (P < .001 vs azathioprine and P = .02 vs infliximab; OR vs infliximab, 1.65; 95% CI, 1.07-2.54). Significantly higher rates of mucosal healing were also seen. 115 Patients who received combination therapy were less likely to develop anti-TNF antibodies (0.9% vs 14.6%) and had higher median serum infliximab trough levels (3.5 μg/mL vs 1.6 μg/mL; P < .001). 115 Evidence for the efficacy of the combination of adalimumab plus azathioprine is available from a meta-analysis of observational data from RCTs and cohort studies. 126 Adalimumab alone was inferior to combination therapy (OR, 0.78; 95% CI, 0.64-0.96; P = .02) for induction of symptomatic remission. However, a more recent pooled analysis of data from 4 RCTs published outside of the search window for these guidelines found no advantage with the combination of adalimumab plus an immunosuppressant over adalimumab alone. 127 An openlabel, randomized study in patients who had not previously received immunosuppressants or biologics found no difference in symptomatic remission rates between the combination of adalimumab plus azathioprine (68.1%) and adalimumab monotherapy (71.8%; P = .63). 128 However, the rate of endoscopic improvement was significantly higher with combination therapy at 6 months (84.2% vs 63.8%; P = .019) but not 12 months (79.6% vs 69.8%; P = .36). 128 One RCT, the COMMIT study, compared the efficacy of combination therapy with an anti-TNF (infliximab) plus methotrexate to infliximab alone and found no difference in rates of symptomatic remission between the 2 treatment groups (HR, 1.16; 95% CI, 0.62-2.17; P = .63). 129 There appeared to be a pharmacokinetic advantage, with patients receiving combination infliximab plus methotrexate being less likely to develop antibodies to infliximab (4% vs 20%; P = .01) than those who received infliximab alone. In addition, there was a trend to higher
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median serum trough infliximab concentrations in patients who received combination therapy (6.35 vs 3.75 mg/mL; P = .08).
129
Discussion: Evidence suggests that the addition of azathioprine to anti-TNF therapy (infliximab and possibly adalimumab) may help improve symptomatic remission rates and enhance mucosal healing. 115, 126, 128 In addition, azathioprine, when used in combination with infliximab or adalimumab, may reduce the development of anti-TNF antibodies and improve trough drug levels. However, because of the scarce data, the consensus group made a conditional suggestion in favor of initiating azathioprine when starting anti-TNF therapy.
In contrast, the consensus group was unable to make a recommendation for or against the use of methotrexate to improve clinical outcomes because the COMMIT study showed no significant improvement in clinical endpoints. 129 However, the data suggested that methotrexate may reduce immunogenicity and improve drug levels, and thus the consensus group made a conditional suggestion in favor of the use of this agent in combination with anti-TNF therapy in an attempt to improve pharmacokinetic parameters. Methotrexate reduced the rate of development of antibodies, and there was a trend toward improved infliximab levels; importantly, 92% of the patients with detectable infliximab at trough at week 46 were treatment successes.
Statement 24. We recommend that patients with CD be evaluated for symptomatic response to anti-TNF induction therapy between 8 and 12 weeks to determine the need to modify therapy.
GRADE: Strong recommendation, very low-quality evidence. Vote: strongly agree, 60%; agree, 40%.
Key evidence:
In clinical trials, symptomatic remission rates with adalimumab were significantly greater than placebo as early as 2-4 weeks, and significantly greater symptomatic response rates were seen by 1-2 weeks. [130] [131] [132] In CHARM, the proportion of patients achieving symptomatic remission with adalimumab reached a maximum at week 8 and plateaued thereafter. 130 In an induction trial with infliximab, significant improvements in symptomatic response rates were seen at week 2 and in symptomatic remission rates at week 4. 133 Maintenance studies reported significantly higher rates of symptomatic remission with infliximab at weeks 12-14 (the first time points assessed). 129, 134 Discussion: The evidence suggests that although many patients will begin to respond to anti-TNF therapies within 2-4 weeks, response rates continue to increase up to 12-14 weeks. Therefore, the consensus group agreed that patients should complete a course of induction therapy (8-12 weeks), but that those who have failed to respond by this time are unlikely to do so. If a response occurs, subsequent assessments should include endoscopy to confirm complete remission, but the optimal timing of endoscopy is currently uncertain. Patients with more severe disease may require earlier assessments. Statement 25. In patients with CD who have achieved symptomatic response with anti-TNF induction therapy, we recommend continued anti-TNF therapy to achieve and maintain complete remission.
GRADE: Strong recommendation, high-quality evidence. Vote: strongly agree, 90%; agree, 10%.
Key evidence: There is high-quality evidence from 3 systematic reviews supporting the use of anti-TNF therapies for maintenance of symptomatic remission. 110, 111, 135 In a meta-analysis of 5 RCTs, anti-TNF therapy significantly reduced the risk of relapse in patients with quiescent CD (RR, 0.71; 95% CI, 0.65-0.76; P < .00001) compared with placebo ( Figure 4) . 110 In the NMA, infliximab (OR, 2.8; 95% CrI, 1.8-4.5), adalimumab (OR, 5.1; 95% CrI, 3.3-8.1), and certolizumab pegol (OR, 2.0; 95% CrI, 1.4-3.0) were all significantly better than placebo as maintenance therapy. 111 The majority of these trials were conducted in patients who had achieved remission on anti-TNF therapy. Discussion: Unlike induction therapy (statements 20 and 21), all 3 anti-TNF therapies (adalimumab, certolizumab pegol, and infliximab) have demonstrated efficacy for maintenance of remission in patients who have responded to therapy with the same agent.
However, as with induction therapy, the primary outcome in these trials was symptomatic remission, but anti-TNF therapy has been associated with mucosal healing during longer-term follow-up, suggesting the outcome of complete remission during maintenance therapy is feasible. 42, 116 In the endoscopic substudy of the ACCENT 1 trial, the rate of mucosal healing at week 54 was significantly higher among those who received scheduled infliximab maintenance therapy compared with those who received episodic therapy (50% vs 7%; P = .007). 42 In the EXTEND trial, rates of mucosal healing were 24% with adalimumab and 0% with placebo, respectively (P < .001) at week 52.
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In the meta-analysis, there was no statistically significant difference in the incidence of any adverse event (RR, 0.93; 95% CI, 0.84-1.03) or infusion/injection site reactions (RR, 0.64; 95 % CI, 0.06-6.66) with anti-TNF therapies compared with placebo. 110 On the basis of the consistently positive trials, the consensus group made a strong recommendation in favor of continuing anti-TNF maintenance therapy among patients who respond to induction therapy.
Statement 26. In patients with CD who have a suboptimal response to anti-TNF induction therapy, we suggest dose
intensification to achieve complete remission. Statement 27. In patients with CD who lose response to anti-TNF maintenance therapy, we suggest dose optimization to recapture complete remission.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 35%; agree, 55%; uncertain, 10%.
Key evidence: Data on the efficacy of dose intensification in patients who did not respond to anti-TNF induction therapy (primary non-response, statement 26) and those who had an initial response (secondary loss of response, statement 27) are available from 2 systematic reviews of case series. 136, 137 In a meta-analysis of 23 studies, the annual rate of non-response or loss of response was about 21% in the pooled data for patients who did or did not respond to adalimumab induction therapy. 136 Of those who underwent dose intensification for whom data were available, 71% achieved a symptomatic response and 40% symptomatic remission. Subgroup analysis revealed that about 20% of patients who had initially responded subsequently lost response annually, and among those for whom data were available, about 25% underwent dose intensification annually. Efficacy in this subgroup was not reported. 136 A review of 16 studies calculated the annual incidence of loss of response to infliximab to be 13%. 137 In the studies included in this review, rates of response to dose intensification were 54%-90%, with 1 study reporting that 31% achieved symptomatic remission. Discussion: As stated above, statement 26 refers to primary partial responders, and statement 27 refers to patients who have initially responded and subsequently lost response. No RCT data were found for these 2 patient types; data are from subgroup analyses of patients who have a primary non-response (as opposed to partial response) and patients who have lost response, but these patients are generally pooled together.
Overall, it appears that about 10%-20% of patients will lose response to anti-TNF therapy annually, and that about 54%-90% will regain symptomatic response when therapy is intensified.
Although there are currently no data for dose intensification in patients who have a partial response (or have achieved symptomatic but not achieved complete remission), the ongoing cluster randomization trial, REACT-2, will address this. 44 Although the quality of evidence is low, it does suggest that the likelihood of achieving a response with a dose intensification strategy is high. Therefore, the consensus group agreed that dose intensification, defined as either an increase of the anti-TNF dose or a shortening of the dosing interval, should be attempted to achieve a therapeutic goal of complete remission in patients with inadequate response or loss of response. 
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Statement 28. We suggest that dose optimization for patients with CD who lose response to anti-TNF therapy be informed by therapeutic drug monitoring.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 40%; agree, 50%; uncertain, 10%.
Key evidence:
The evidence supporting a role for therapeutic drug monitoring (TDM) is very low-quality and largely extrapolated from observational studies that assessed the impact of trough drug levels and the development of anti-TNF antibodies on clinical responses. 136, 138, 139 These studies do not directly assess whether TDM improves outcomes in these patients.
These data generally show that the presence of anti-TNF antibodies is associated with lower serum anti-TNF levels and a significantly higher risk of loss of clinical response to anti-TNF therapy. 136, 138, 139 In one analysis of data from studies using infliximab, the risk of loss of clinical response among patients who had developed antibodies was 3 times greater than among those who did not develop antibodies. 139 In a pooled analysis, patients with higher trough drug levels had a 2 times higher likelihood of remission compared with those with low trough levels. 138 One small RCT found that using TDM to guide treatment decisions led to lower treatment costs with no significant differences in response rates versus routine dose intensification in patients who lose response to anti-TNF therapy.
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Discussion: Overall, the evidence suggests that low trough levels and the development of anti-TNF antibodies are associated with lower response rates. In addition, although the quality of evidence for TDM itself is very low, 1 study has suggested that using TDM to guide therapeutic decisions can reduce treatment costs while maintaining response rates. On the basis of these data, the consensus group made a conditional suggestion in favor of the use of TDM but agreed that more data are needed.
Statement 29.
We suggest against switching between anti-TNF therapies in patients who are doing well on anti-TNF therapy.
GRADE: Conditional recommendation, low-quality evidence. Vote: strongly agree, 55%; agree, 45%.
Key evidence:
The open-label, randomized SWITCH trial demonstrated that elective switching from one anti-TNF therapy to another was associated with a loss of tolerance and loss of efficacy within 1 year. 141 Although the study was small and open-label, it did demonstrate a strong effect. Among patients with CD controlled on infliximab, 16% of those randomized to stay on infliximab compared with 47% switched to adalimumab required dose optimization or interruption of treatment (P = .006). Among the patients who interrupted adalimumab treatment, most were for loss of tolerance. A meta-analysis of observational studies found the rates of clinical remission were higher when the reason for switching was intolerance (61%) rather than secondary (45%) or primary failure (30%).
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Discussion: Electively switching between biologics in patients with well-controlled CD runs the risk of quickly eliminating all currently available biologic options if primary loss of response, secondary loss of response, or intolerance to therapy subsequently develops. As discussed in statement 21, there is also insufficient evidence to support routine switching to biosimilar anti-TNF agents in patients with stable CD. [119] [120] [121] [122] In light of the possible negative effects on efficacy and tolerability, the consensus group concluded that elective switching of patients controlled on anti-TNF therapy is not warranted. Any medication switch should also consider patient concerns and preferences.
Non-Anti-Tumor Necrosis Factor Biologics Statement 30. In patients with moderate to severe CD who fail to achieve complete remission with any of corticosteroids, thiopurines, methotrexate, or anti-TNF therapy, we recommend vedolizumab to induce complete remission.
Key evidence:
Evidence for the efficacy of vedolizumab for the induction of remission in CD is available from systematic reviews 143, 144 and an NMA. 111 Meta-analysis of 3 RCTs (Feagan et al, 145 GEMINI 2, 146 and GEMINI 3 147 ) found that vedolizumab was significantly more effective than placebo in the overall patient population (OR, 1.93; 95% CI, 1.33-2.81; P = .0006). 111 Among patients who were anti-TNF-naive (see statement 31 for patients who have been previously treated with anti-TNF therapy), meta-analyses have shown that vedolizumab was significantly superior to placebo for the outcome of symptomatic remission (OR, 1.76; 95% CI, 1.11-2.78) 143 or failure to achieve symptomatic remission (RR, 0.86; 95% CI, 0.79-0.94; P = .001) ( Figure 5 ).
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Discussion: Although the primary outcome in these trials was symptomatic remission, evidence from cohort studies suggests that some patients can achieve mucosal healing with vedolizumab therapy, suggesting the outcome of complete remission is feasible. [148] [149] [150] In the retrospective US VICTORY study at 1 year, 63% of patients had achieved mucosal healing, and 26% had achieved deep remission defined as symptomatic remission and mucosal healing (ie, complete remission). 148 In addition, compared with placebo, vedolizumab resulted in higher rates of corticosteroid-free remission at week 52 in the GEMINI 2 study.
In the induction studies, there was no significant difference in adverse event rates (RR, 0.94; 95% CI, 0.65-1.15; P = .56) or discontinuations (RR, 0.74; 95% CI, 0.36-1.54; P = .42) with vedolizumab compared with placebo. 144 The consensus group concluded that vedolizumab therapy is an effective, well-tolerated option for induction therapy in those patients who have failed conventional therapy.
No recommendation D.
In patients with active CD starting vedolizumab, the consensus group does not make a recommendation (neither for nor against) regarding adding a thiopurine or methotrexate over monotherapy to improve pharmacokinetic parameters.
Key evidence:
No evidence was found showing that use of combination vedolizumab plus an immunosuppressant was clinically superior to monotherapy. Post hoc analysis of the GEMINI 2 trial showed no significant differences in endpoints for patients receiving vedolizumab plus a concomitant immunosuppressant at baseline compared with those receiving placebo. 151 Pharmacokinetic studies report no effect of concomitant immunosuppressant therapy on the clearance of vedolizumab. 152 In a post hoc analysis of pooled ulcerative colitis and CD patients in the GEMINI 1 and 2 trials, the proportion of patients developing anti-vedolizumab antibodies was similar among patients receiving an immunosuppressant compared with those receiving monotherapy (3% vs 4%). 153 However, in the group that received only vedolizumab induction followed by placebo maintenance, the rates of anti-vedolizumab antibodies were 3% among those who were receiving an immunosuppressant and 18% among those who were not.
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Discussion: This statement was voted on, but consensus could not be reached regarding whether there is a role for adding a thiopurine or methotrexate when initiating vedolizumab therapy. Because vedolizumab offers "gut selectivity" and lacks systemic immunosuppression, many consensus group members would use vedolizumab monotherapy in the biologicnaive patients and reserve the addition of an immunosuppressant for patients who had previously failed anti-TNF therapy. Some members of the consensus group argued that addition of immunosuppressant therapy is likely to improve the immunogenicity of vedolizumab, an effect that may not have been detected in the studies because it appears that the presence of anti-vedolizumab antibodies were mainly detectable only after the drug was discontinued. 153 However, other members of the consensus group argued that there is no evidence to suggest that an immunosuppressant will improve either the clinical or pharmacokinetic profile of vedolizumab therapy, and thus the burden of combination therapy is not warranted. Statement 31. In patients with CD who fail to achieve or maintain corticosteroid-free symptomatic remission with anti-TNF therapy, we suggest vedolizumab to induce complete remission.
GRADE: Conditional recommendation, low-quality evidence. Vote: strongly agree, 20%; agree, 70%; uncertain, 5%; disagree 5%. 
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Key evidence: Data on the use of vedolizumab in patients who have previously failed anti-TNF therapy are available from GEMINI 2 146 and GEMINI 3. 147 In a meta-analysis of the patients previously treated with anti-TNF therapy, the RR of failure to induce symptomatic remission was 0.89 (95% CI, 0.78-1.01), but in the study with low risk of bias (GEMINI 3) the RR was 0.84 (95% CI, 0.75-0.93) with vedolizumab compared with placebo ( Figure 5) . 144 Among the previously treated patients in GEMINI 3 the rate of symptomatic remission with vedolizumab was not significantly greater than placebo at week 6 but was at week 10 (26.6% vs 12.1%; P = .001; RR, 2.2; 95% CI, 1.3-3.6).
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Discussion: In the RCTs, the effects of vedolizumab among patients who had previously failed anti-TNF therapy appeared to be less robust than among those who were anti-TNF-naive but did appear to be greater than placebo, particularly with longer-term follow-up. 146, 147 Similarly, in the VICTORY cohort study, prior anti-TNF exposure was associated with a lower likelihood of achieving symptomatic remission (HR, 0.40; 95% CI, 0.20-0.81) or mucosal healing (HR, 0.29; 95% CI, 0.12-0.73) compared with no exposure. 148 In general, the consensus group recommended striving for complete remission (including both symptomatic and endoscopic remission); however, most participants argued that patients who had achieved a corticosteroid-free, symptomatic remission (but not an endoscopic remission) on anti-TNF therapy should not be switched because current evidence does not definitively show that these patients would achieve complete remission on vedolizumab. Although mucosal healing has been associated with better long-term outcomes, 4,5 data suggest that patients previously exposed to anti-TNF therapies are less likely to achieve mucosal healing on vedolizumab. 148 In addition, the extent of endoscopic healing required for the prevention of relapse remains unclear. Therefore, the consensus group made a conditional suggestion in favor of switching to vedolizumab only among patients who require corticosteroids when on anti-TNF therapy.
For patients who are corticosteroid-free but have failed to achieve complete remission, the clinician should use clinical judgment regarding switching therapies, taking into consideration the degree of inflammation (endoscopic or laboratory abnormalities), patient history and risk factors, as well as patient preference. Patients may be reluctant to switch their medication if they are feeling well, despite not achieving complete remission. Statement 32. We suggest that patients with CD be evaluated for symptomatic response to vedolizumab therapy between 10 and 14 weeks to determine the need to modify therapy.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 20%; agree, 75%; uncertain, 5%.
Key evidence:
In clinical trials, symptomatic remission rates with vedolizumab were significantly greater than with placebo as early as 6-8 weeks. [145] [146] [147] However, in GEMINI 3, symptomatic remission rates were not significantly greater than placebo until week 10 (26.6% vs 12.1%; RR, 2.2; 95% CI, 1.3-3.6; P = .001).
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Discussion: Evidence suggests that patients will respond to vedolizumab by week 10. [145] [146] [147] Vedolizumab therapy includes induction doses at 0, 2, and 6 weeks, followed by maintenance doses every 8 weeks. Therefore, the consensus group agreed that patients should complete a course of induction therapy (6 weeks), but that those who have failed to respond before the first scheduled maintenance dose should not receive the week-14 dose, and modification of therapy should be considered. If a response occurs, subsequent assessments should include endoscopy to confirm complete remission, but the optimal timing of endoscopy is currently uncertain.
Statement 33. In patients with CD who have achieved
symptomatic response with vedolizumab induction therapy, we recommend continued vedolizumab therapy to achieve and maintain complete remission.
GRADE: Strong recommendation, moderate-quality evidence. Vote: strongly agree, 80%; agree, 20%.
Key evidence: Only 1 RCT, GEMINI 2, has been conducted to assess the efficacy of vedolizumab maintenance therapy.
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At week 52, symptomatic remission rates with vedolizumab (39.0% with 8-weekly dosing and 36.4% with 4-weekly dosing) were significantly greater than with placebo (21.6%; P < .001 vs once every 8 weeks and P = .004 vs once every 4 weeks). The calculated OR for maintenance of remission with vedolizumab versus placebo was 2.20 (95% CI, 1.40-3.44). 111 Among anti-TNF-naive patients, we calculated that the RR of maintenance of remission was 1.49 (95% CI, 1.19-1.86) in favor of vedolizumab over placebo. Among patients previously exposed to anti-TNF therapy, there was a statistically significant risk difference of about 15% for vedolizumab once every 4 weeks and once every 8 weeks versus placebo.
Discussion: Cohort data from retrospective and open-label prospective studies also support the efficacy of vedolizumab for maintenance therapy. 148, 154, 155 In the VICTORY cohort, the 12-month symptomatic remission rate was 35%, and the mucosal healing rate was 63%. 148 The GEMINI long-term safety study reported that among patients who completed GEMINI 2, 74% were in symptomatic remission after 152 weeks, including 82% of anti-TNF-naive patients, and 66% of those with prior anti-TNF failure.
been no reported increased risk of any or serious infections associated with vedolizumab and no cases of progressive multifocal leukoencephalopathy. Infusion-related reactions were reported in ≤5% of patients and malignancy in <1%. 148, 154, 156 On the basis of the evidence that vedolizumab was safe and effective as maintenance therapy in both anti-TNF-naive and previously treated patients, the consensus group recommended that therapy be continued in patients who respond to vedolizumab induction therapy. Statement 34. In patients with moderate to severe CD who fail to achieve complete remission with any of corticosteroids, thiopurines, methotrexate, or anti-TNF therapy, we recommend ustekinumab to induce complete remission.
GRADE: Strong recommendation, moderate-quality evidence. Vote: strongly agree, 70%; agree, 30%.
Key evidence: Evidence for the efficacy of ustekinumab for the induction of symptomatic remission of CD is available from 4 RCTs. [157] [158] [159] A Cochrane systematic review conducted in 2015 160 included 2 of the RCTs, 157,158 and we added the 2 more recently published UNITI trials, UNITI-1 and UNITI-2, 159 to the meta-analysis. Ustekinumab was significantly superior to placebo for the outcome of failure to achieve symptomatic remission at week 6 (RR, 0.88; 95% CI, 0.85-0.92) (Figure 6 ). Ustekinumab was effective in patients who had previously responded to anti-TNF therapy and anti-TNF-naive patients. Discussion: As with other treatments, the primary outcome in these trials was symptomatic remission. However, evidence from retrospective cohort studies suggests that some patients can achieve mucosal healing with ustekinumab therapy, suggesting the outcome of complete remission is feasible. [161] [162] [163] In addition, ustekinumab resulted in higher rates of corticosteroid-free remission at week 52 in the IM-UNITI study compared with placebo. 159 Data suggest that ustekinumab may be more effective in patients who are anti-TNF-naive compared with those who have been previously treated with anti-TNF therapy. Symptomatic response rates in UNITI-2 among patients who were anti-TNF-naive were 54%-56%, and in UNITI-1 among patients who had received previous anti-TNF therapy they were 34%. 159 In addition, in UNITI-1 symptomatic response rates with ustekinumab were significantly greater than placebo among patients who had previously responded to anti-TNF therapy and lost response (secondary non-responder), but not among patients with an initial non-response to anti-TNF therapy (primary non-responder), although there were small patient numbers in the latter group. 159 The consensus group concluded that ustekinumab therapy is an effective, well-tolerated option for induction therapy. Because early use of ustekinumab in CD patients who are treatment-naive has not yet been reported, the consensus group agreed that this agent should likely be reserved for patients who have failed conventional therapy or anti-TNF therapy.
In general, the consensus group recommended striving for complete remission (including both symptomatic and endoscopic remission); however, among patients who have achieved a corticosteroid-free, symptomatic remission (but not endoscopic remission) on anti-TNF therapy, evidence is not available to demonstrate whether these patients would achieve complete remission with mucosal healing on ustekinumab. Therefore, in patients who have achieved corticosteroid-free, symptomatic remission on anti-TNF therapy, the decision to switch should be made only after consideration of patient preference.
No recommendation E. In patients with active CD starting ustekinumab, the consensus group does not make a recommendation (neither for nor against) regarding adding a thiopurine or methotrexate over monotherapy to improve pharmacokinetic parameters. Key evidence: The combination ustekinumab plus an immunosuppressant has not been adequately studied. In the UNITI trials among those receiving concomitant immunosuppressants, symptomatic response rates were higher in most of the ustekinumab dosing groups compared with placebo. These rates were generally numerically higher than those in patients not receiving immunosuppressants; however, this comparison was not statistically assessed. In IM-UNITI, the incidence of antidrug antibodies was low (27/1154 patients, 2.3%), and no data on the use of immunosuppressants in these patients were provided. In addition, the presence of antidrug antibodies did not impact efficacy.
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Discussion: This statement was voted on, but consensus could not be reached regarding whether there is a role for adding a thiopurine or methotrexate when initiating ustekinumab therapy because of the lack of evidence. Statement 35. We suggest that patients with CD be evaluated for symptomatic response to ustekinumab therapy between 6 and 10 weeks to determine the need to modify therapy.
Key evidence: In RCTs, symptomatic response rates with ustekinumab were significantly greater than with placebo at 6-8 weeks. [157] [158] [159] [160] In the UNITI trials, significant improvements in symptomatic response rates were reported as early as week 3, which increased through the week 8 visit, and were maintained through the 1-year maintenance trial.
Discussion: Evidence suggests that most patients who are going to respond will respond after a single intravenous dose of ustekinumab (~6 mg/kg) by week 6, and indeed this is the approved induction dose globally. [157] [158] [159] [160] Other dosing regimens should not be used in clinical practice. However, there appears to be a delayed-responder population that improves after the first subcutaneous dose at week 8. Maintenance consists of additional subcutaneous doses every 8 or 12 weeks. Therefore, the consensus group agreed that although there is some uncertainty about timing, patients who have not demonstrated a response before the second subcutaneous dose warrant modification of therapy. If a response occurs, subsequent assessments should include endoscopy to confirm complete remission, but the optimal timing of endoscopy is currently uncertain.
Statement 36. In patients with CD who have achieved
symptomatic response with ustekinumab induction therapy, we recommend continued ustekinumab therapy to achieve and maintain complete remission.
GRADE: Strong recommendation, moderate-quality evidence. Vote: strongly agree, 85%; agree, 15%.
Key evidence: Evidence for the efficacy of ustekinumab as maintenance therapy is available from the CERTIFI and IM-UNITI trials. 158, 159 In the CERTIFI trial, symptomatic remission rates at week 22 were statistically significantly greater in the ustekinumab group than in the placebo group (41.7% vs 27.4%; absolute difference, 14.3%; 95% CI, 2.0-27.1; P = .03). 158 In the IM-UNITI trial, symptomatic remission rates after 1 year of treatment were significantly greater among patients treated with ustekinumab compared with placebo (51.0% vs 35.9%; absolute difference, 15.1%; 95% CI, 4.86-25.33; P = .005). 159 Rates of corticosteroid-free remission were significantly greater with ustekinumab compared with placebo (44.7% vs 29.8%, P = .004).
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Discussion: Ustekinumab has demonstrated efficacy as maintenance therapy; however, data suggest greater efficacy in patients who are anti-TNF-naive, compared with those who have been previously treated with anti-TNF therapy. The symptomatic remission rates at week 44 among patients from UNITI-2 who were anti-TNF-naive were 56.9%-62.5%, and in UNITI-1 among patients who had received previously received anti-TNF therapy, they were 38.6%-41.1%. Among patients who had previously received anti-TNF therapy, the symptomatic remission rates in the combined ustekinumab group were not significantly greater than placebo (39.8% vs 26.2%; absolute difference, 13.6%; 95% CI, -0.67 to 27.85; P = .07). 159 In the UNITI trials, the rates of overall adverse events, serious adverse events, serious infections, and infusion-related reactions occurred at similar rates across groups. 159 During long-term follow-up, the most common adverse events were arthralgia, headache, nasopharyngitis, and CD events. 159 On the basis of the evidence that ustekinumab was safe and effective as maintenance therapy, the consensus group recommended that therapy be continued in patients who respond to ustekinumab induction therapy.
Key evidence: Two systematic reviews including 6 RCTs concluded that omega-3 fatty acids (primarily monotherapy) were likely not more effective than placebo for maintenance therapy in CD. 168, 169 The Cochrane meta-analysis (n = 1039) found marginally significant lower 12-month relapse rates with omega-3 fatty acids over placebo (39% vs 47%; RR, 0.77; 95% CI, 0.61-0.98; P = .031). This was primarily driven by 2 of the smaller studies that had a higher risk of bias. Analysis of the 2 largest and highest quality studies resulted in no significant benefit with omega-3 fatty acids over placebo (n = 738; RR, 0.88; 95% CI, 0.74-1.05). 169 The earlier systematic review also included 2 small RCTs assessing induction therapy; both trials were negative, and the authors concluded that there was insufficient evidence for use of these agents in this context. 168 No serious adverse events were reported in any of the 6 RCTs, but the pooled analysis showed significantly higher risks of diarrhea (RR, 1.36; 95% CI, 1.01-1.84; P = .045) and upper gastrointestinal tract symptoms (eg, nausea, vomiting, halitosis, heartburn, dyspepsia, dysgeusia, bloating) (RR, 1.65; 95% CI, 1.25-2.18; P = .00043) with active treatment. Discussion: Because the majority of RCTs assessing the use of omega-3 fatty acids for the induction or maintenance of remission in patients with CD have been negative, the consensus group made a recommendation against the use of these agents in patients with CD. Statement 39. In patients with CD, we suggest against the use of marijuana to induce OR maintain symptomatic remission.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 45%; agree, 40%, uncertain, 5%.
Key evidence: The role of cannabis for the treatment of CD has been inadequately studied. In a small RCT in 21 patients with active CD who had previously failed corticosteroids, immunosuppressants, or anti-TNF agents, cannabis was not more effective than placebo for inducing symptomatic remission (45% vs 10%; P = .43). 170 However, the symptomatic response rate was greater than with placebo (90% vs 40%; P = .028). 170 The blinding of patients in this trial failed largely because of the psychotropic effects of active treatment, which may account for the perceived symptomatic improvement. Discussion: Low-quality data suggest there may be some symptomatic improvement. In addition to the trial cited above, a large survey of IBD outpatients reported improvements in abdominal pain (83.9%), abdominal cramping (76.8%), joint pain (48.2%), and diarrhea (28.6%) in patients using vs not using cannabis for IBD. 171 Side effects were frequent, and a duration of cannabis use for IBD symptoms of more than 6 months was found to be a significant risk factor for surgery in patients with CD (OR, 5.03; 95% CI, 1.45-17.46) after adjusting for other risk factors. 171 Because the quality of evidence is very low and suggests possible symptomatic improvements, cannabis use may warrant further study. Therefore, the consensus group made a conditional suggestion against its use for the induction or maintenance of remission in CD at the present time. Key evidence: A Cochrane meta-analysis included 2 small studies that assessed the use of naltrexone for inducing symptomatic remission, 1 in 34 adults and 1 in 12 pediatric patients. 172 In the study in adult patients, there was no significant difference in rates of symptomatic remission between naltrexone and placebo (RR, 1.48; 95% CI, 0.42-5.24; P = NS). There were significant improvements in rates of symptomatic and endoscopic response but not endoscopic remission. No studies were found assessing naltrexone use as maintenance therapy in CD. Pooled analysis of patients from both trials showed no serious adverse events and no significant differences in the frequency of or discontinuations due to adverse events between naltrexone and placebo therapy. Discussion: Interest in naltrexone in the treatment of CD arises from the fact that opioids affect secretion and motility by interacting with opioid receptors in the gut. 172 Naltrexone is a long-acting opioid antagonist that acts at the mu-opioid receptor. This receptor is present in the gut and has been found to be overexpressed by CD4+ and CD8+ T-lymphocytes in inflamed bowel. 173 The positive trends in response rates and the favorable tolerability profile suggest that further study of naltrexone may be warranted. However, in light of the lack of sufficient evidence, the consensus group conditionally suggested that naltrexone should not currently be used to manage CD.
Statement 41.
In patients with CD, we suggest against the use of enteral nutrition or dietary modification to induce OR maintain symptomatic remission.
GRADE: Conditional recommendation, very low-quality evidence. Vote: strongly agree, 25%; agree, 60%; uncertain, 15%.
Key evidence: A Cochrane review found only 2 studies (n = 42) assessing the utility of glutamine supplementation for induction of remission, 1 in adults and 1 in pediatric patients. 174 The authors concluded that there was insufficient evidence to make a determination as to its efficacy and safety in patients with CD. A second Cochrane review (2 studies, n = 84) assessed supplemental enteral nutrition in the maintenance of remission in CD and found conflicting results between the 2 included studies. 175 In both systematic reviews, pooling of the included trials was not possible because of differences in study populations, interventions, and outcome assessment methods. 174, 175 One systematic review (4 studies, n = 342) assessed the efficacy of adjunctive enteral nutrition (elemental or polymeric diet with low-fat or regular diet) in patients receiving infliximab as maintenance therapy in CD. 176 The combination was associated with a significantly higher rate of symptomatic remission at 1 year compared with infliximab monotherapy (74.5% vs 49.2%; OR, 2.93; 95% CI, 1.66-5.17; P < .01). 176 No RCTs were found that assessed specific dietary modifications to induce or maintain remission in patients with CD. Discussion: There are few data assessing enteral nutrition as monotherapy for induction or maintenance of remission in patients with CD, with the Cochrane reviews including only 2 trials each. 174, 175 These trials assessed a variety of interventions, controls, and outcomes; in addition, it is unlikely that such trials can be adequately blinded. Although data suggested that enteral nutrition may have a role as adjunct to anti-TNF therapy, all 4 studies included in the meta-analysis were conducted in Japanese patients, 176 and it is unknown whether the results would be generalizable to other ethnicities. Adverse event data are sparse; however, 1 study reported 3 central catheter infections among patients receiving a glutamine-enriched diet vs none among those who received the standard diet (RR, 7.00; 95% CI, 0. 40-122.44 ). 174 On the basis of current data it does not appear that enteral nutrition is an effective or practical strategy for use in adults with CD. The consensus group did not assess the evidence for use of this strategy in children. Although there are few data on enteral nutrition or dietary modifications, there are also few data to definitively state that these strategies would not be useful; therefore, the consensus group conditionally suggested these strategies not be used routinely for the management of CD.
Relevance, Interpretation in Clinical Practice, and Future Directions
Antibiotics and Altering the Microbiome
Because of the hypothesis that IBD may result in part from alterations in the intestinal microbiome, there remains substantial interest in trying to manipulate the microbiome for therapeutic benefit. Although the antibiotic regimens that have been studied to date have not consistently demonstrated efficacy, non-absorbable antibiotics such as rifaximin warrant further study in CD. Several studies are underway, and the results of these studies are eagerly awaited. In addition, manipulating the microbiome through diet or other means, including fecal transfer, may prove to be beneficial and is also under investigation.
Sulfasalazine for Mild Colonic Crohn's Disease
Although the evidence suggests a minimal benefit for sulfasalazine in a subgroup of patients with mild colonic CD, it was acknowledged that most consensus members rarely if ever use this agent in their clinical practice as a stand-alone therapy. The evidence is based on older studies with poor methodology and lack of robust outcomes. The recent update of the Cochrane analysis (published outside our search window) also reported e28
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Corticosteroids in Crohn's Disease
Corticosteroids such as budesonide and prednisone have been the cornerstone of the management of CD for many decades. These agents are recommended for the treatment of mild to moderate and severe ileal, ileocolonic, and colonic CD. The choice between budesonide and prednisone depends not only on location but also on severity of disease. In patients with mild disease who have failed budesonide, there was no consensus on whether these patients would transition to prednisone, but more than half of the participants would try at least 1 course of prednisone in this patient population.
No formal dose-response trials have been performed with systemic corticosteroids in CD. The usual starting dose for induction of remission in active CD is 40-60 mg prednisone or equivalent. A higher starting dose of 1 mg/kg seems to increase the short-term remission rate, 177, 178 but no comparative studies have been performed.
Thiopurines
The use of thiopurines as monotherapy has slowly fallen out of favor because of evidence suggesting lack of efficacy 179, 180 and issues of drug tolerability and toxicity. [181] [182] [183] In general, biologic therapies are favored over thiopurines in clinical practice in high-risk patients (Table 1) . Specifically, anti-TNF therapy has been shown to be superior to azathioprine in the SONIC study. 115 Thiopurines should be restricted to select low-risk patients who are steroid dependent 184 or as part of combination therapy with biologics. It was acknowledged that sometimes physician choice is limited because payers may require the use of immunosuppressants before prescribing biologic therapy. This represents a knowledge translation gap between the medical literature and these payers whose decisions are often driven by cost containment.
Sequencing or Combining Biologic Therapies
As new biologic agents are introduced, one of the biggest remaining questions in the pharmacologic treatment of CD surrounds the order of placement of the different classes of biologics. In the absence of head-to-head studies or companion diagnostic testing to predict response or non-response, this becomes difficult. In most instances, this is left to the discretion of the physician and the patient. Physicians often make these decisions on the basis of personal experience with a particular class of drug while considering efficacy, safety, and patient comorbidities. Patients often choose therapies partly on the basis of efficacy but more so on safety concerns and routes of administration. 185 In this consensus, we do not differentiate between biologics in moderate to severe CD because they can all be used as first-line agents. If mucosal healing is desired, anti-TNF agents are positioned first in high-risk patients primarily because of the experience with these agents and the lack of robust mucosal healing data with vedolizumab and ustekinumab. If rapid onset is desired, both anti-TNF therapy and ustekinumab would be favored over vedolizumab because of the slower onset of action of vedolizumab. In patients with multiple comorbidities or safety concerns, vedolizumab is often the agent of choice because of the gut selective mechanism of action. In patients with significant extraintestinal manifestations such as uveitis, ankylosing spondylitis, or pyoderma gangrenosum, anti-TNF therapies once again would be preferred.
Therefore, questions remain around the issue of patients who fail to respond or lose response to a biologic therapy; there are few or no data to guide strategies for these patients. Potential strategies include switching between the non-anti-TNF biologics or switching to another anti-TNF biologic, provided there are no immediate indications for surgery or other contraindications to medical therapy. In patients who are primary non-responders to one mechanism of action despite optimization, it seems logical to switch to a different mechanism of action. However, more data are needed to better define optimized induction with the different agents, as well as the optimal sequencing of anti-TNF and non-anti-TNF biologics.
Combination Therapy
Especially in light of the potential adverse effects, it is important to have a more definitive clarification of whether the addition of immunosuppressive therapy, with methotrexate or a thiopurine, during initiation of a biologic provides any real efficacy benefits, with acceptable side effects. All currently available biologics are immunogenic; however, the rates of immunogenicity seem to be lower with both vedolizumab and ustekinumab. Therefore, in the absence of clear studies demonstrating superior efficacy of combination therapy with these agents and an immunosuppressant, proper guidance is difficult.
"Combination therapy" may also take on a new meaning. With more than 1 class of biologic therapy available, there is appeal in combining agents with different mechanisms of action. Whether during the induction period only or during both induction and maintenance is yet to be determined. Overall safety needs to be taken into consideration as well as the potential health economic impact.
Treat-to-Target Approach
The role of complete remission with demonstrated endoscopic healing requires further study. It is currently unclear whether escalation of therapy is warranted in patients who have achieved clinical remission but have evidence of residual endoscopic activity. The ongoing REACT-2 clinical trial should help to answer this question. 44 Even if this trial demonstrates that treating to a target of mucosal healing improves hard outcomes such as hospitalization and surgery, the next question becomes one of feasibility. Adequate biomarkers or predictive indices of mucosal healing would likely be needed to allow for a treat-totarget approach in clinical practice.
Therapeutic Drug Monitoring
TDM is valuable in patients who lose response to anti-TNF therapy, and there is an association between drug concentrations and clinical outcomes. 136, 138, 139 However, there is a need for more accurate descriptions of the optimal therapeutic drug ranges to help patients with CD on biologic therapies achieve complete remission. These ranges may also depend on the desired outcome or disease phenotype. Prospective testing remains controversial. The studies evaluating proactive TDM have been negative but have several limitations; further studies are necessary to clarify the utility of TDM in this context. Extending beyond anti-TNF therapy, the utility of TDM with vedolizumab or ustekinumab remains poorly understood but will likely evolve.
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